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conditions, such as folate deficiency (He84). In addition, there are three
recessively inherited conditions in which chromosomal breakage and re-
arrangement occur, namely, ataxia telangiectasia (AT), Fanconi's anemia
(FA), and Bloom's syndrome (BS) (He87, Sc74). All three predispose a
person to cancer. Patients with AT are unusually sensitive to ionizing radi-
ation, as are their cells in vitro. Cells from patients with BS show a high
rate of quadriradial figures, which are caused by homologous chromoso-
mal exchanges, and a high rate of sister chromatid exchanges. A fourth
recessive disorder, xeroderma pigmentosum (XP), is not associated with
spontaneous chromosomal breakage, but it does predispose a person to
chromosomal aberrations induced by ultraviolet light. XP predisposes a
person to ultraviolet radiation-induced skin cancers.

Somatic chromosome abnormalities can be found at a low rate in the
general population, but they are found almost universally in cancer cells.
Abnormalities of both number and form are typical. Cancer cells generate
abnormalities at an increased rate, but some of them are so specific that
they are regarded as being important in the origin of cancer (Ro84). Thus,
about 90% of patients with chronic myelocytic leukemia have an aberra-
tion known as the Philadelphia chromosome in their leukemia cells. The
Philadelphia chromosome is a reciprocal translocation between chromo-
somes 9 and 22. Every person with Burkitt lymphoma shows a transloca-
tion between chromosome 8 and chromosomes 14, 2, or 22; again, this is
confined to the tumor cells. Several other tumor-specific translocations are
known. Monosomy for chromosome 22 is common in people with menin-
giomas. Deletions of various chromosomes are found to be associated at
a high frequency with certain cancers; e.g., deletion of the short arm of
chromosome 3 (3p-) in persons with small-cell carcinoma of the lung and
renal carcinoma; Ip- in persons with neuroblastoma; lip- in persons with
Wilms' tumor; and deletion of the long arm of chromosome 13 (13q-) in
persons with retinoblastoma and osteosarcoma. There are also two other
kinds of aberrations: homogeneous staining regions and double minute
chromosomes; these are found in certain cancers, especially neuroblastoma
and small-cell carcinoma of the lungs, and do not occur constitutionally.

The most compelling evidence that a specific aberration may be causal
for cancer can be seen in retinoblastoma and Wilms' tumor; that is, persons
are predisposed to these tumors if they inherit the same type of constitu-
tional deletion (at chromosome band 13ql4 or Ilpl3, respectively) as is
found confined to the tumor cells in other cases. This finding suggests that
both the hereditary and the nonhereditary forms of these tumors are initi-
ated by an abnormality at the same chromosomal site, with the abnormality
being a visible chromosomal deletion in some cases and a submicroscopic
mutation in others (Kn85).